Fig 4 A osteoarthritis ofthe hip in a man aged 65. B, valgus osteotomy with removal ofa lateral wedge and internalfixation with compression; weight-bearing at two weeks and in hospitalfour weeks. c, atfour months union is sound
There is no evidence in this small series that compression stimulates fracture healing. However, it seems probable that the main factor responsible for healing in the patients with delayed or non-union is the rigidity of fixation produced by the compression; other factors may be excluded because the fracture sites were left undisturbed and bone grafts and external splintage were not used.
High Femoral Osteotomy
Since 1958 Muller has used a right-angled bladeplate for internal fixation with compression after a varus osteotomy. I have used a modified bladeplate in 22 patients with osteoartbritis of the hip; it has been found suitable for use in all types of osteotomy-varus (Fig 3) , valgus and simple medial displacement (Fig 4) . In 2 patients the operation was employed successfully after failure to obtain union with other methods of fixation. My experience with this technique suggests that it has advantages over the more conventional methods.
Compared with the spline, fixation is more rigid and allows earlier mobilization; weightbearing with crutches may be allowed as early as seven days after operation; it is a more suitable method and the appliance is easier to insert after a varus osteotomy.
Compared with a nail and plate, radiographs are not required during operation; it is easier to maintain the fragments in the desired position during insertion of the appliance.
Further experience will indicate whether the incidence of non-union is reduced; it is, however, a useful means of securing the fragments in those cases of non-union which occasionally follow other methods of internal fixation. This method of applying compression is probably the best yet devised, but it would be unwise to suggest that it does more than increase the rigidity of fixation. The technique is simple. This experimental investigation was undertaken to assess objectively the effects of axial compression on the speed of bone healing. Such an assessment cannot be made on clinical material for two reasons: it is impossible to determine accurately when a fracture is united and, even if this were possible, comparable fractures would have to be studied. Both these difficulties can be overcome by animal experiment; this is a preliminary report on the effect of axial compression on the speed of union of fractures of the rabbit tibia. A comparison of the speed of union of similar fractures treated by plating in compression, simple plating and plaster immobilization is presented.
Experimental Procedure
In order to minimize the number of variables only female New Zealand white rabbits between 9 and 12 months old were used. The subcutaneous surface of the tibia was exposed under general anesthesia. The special guide (illustrated in Fig 1) ensures that the location of the plate, the compression device and 'fracture' is constant with reference to the medial malleolus. A locating hole for the compression device is drilled ( Fig 2) followed by the holes for the three screws eventually holding the distal fragment of bone to the plate. A hole is also drilled into the eventual proximal bone fragment through the elongated hole in the plate. The post of the compression device with a locating spike in its base to engage in the locating hole is clamped to the bone; the saw assembly, driven by a flexible drive, slides down the post dividing the bone cleanly at right angles to its long axis 3 5 cm from the malleolus (Fig 3) . The bone ends are accurately apposed and the plate is screwed to the distal fragment. The proximal fragment is attached loosely to the plate by means of a screw through the elongated hole; this ensures accurate reduction. Constant compression (45 kg/sq. cm) is applied by means of a torque slip wrench (Fig 4) using a device similar to that described by Miiller (1963) . The plate is fixed to the proximal fragment with a second screw before the device is removed and the final screw driven home.
In the case of the fractures treated without compression the procedure is identical, but for the fact that no torque is applied to the compression device. Those fractures treated in plaster are made in exactly the same way using the guide aud the compression post, but the division of the bone is not quite completed. After the application of a padded plaster from toes to groin with knee and ankle flexed, the intact cortex is broken before the plaster sets. X-rays are taken in two planes in every case.
Post-operatively the animals are all fed the same diet and are allowed the freedom of their individual pens. They are sacrificed at appropriate intervals and the tibiae are X-rayed and then removed. Union is assessed mechanically, after removal of the plates, in a tensometer. This machine applies an increasing force at constant speed to the fracture site and the bone is angulated in the jaws of the machine until it breaks. The response of the material under test is automatically recorded. The slope of the curve represents the rigidity of the material and its height the strength.
Results
After four weeks, X-ray ( Fig 5) shows very little callus or new bone formation around the plated fractures whether or not compression was applied; the fracture line is more obvious where there is no compression, but so it is in the immediate post-operative X-ray. What new bone there is forms around the ends of the screws and is limited to the area of periosteal stripping during the operation. In contrast the animals treated in plaster show a collar of splinting callus which is not yet completely calcified.
The mechanical studies on the two plated bones are very similar. The curve rises steeply but not quite as steeply as a normal bone (Fig 6) , and the bone is behaving as a rigid structure, which suddenly breaks when overloaded: the fracture is united. The plastered fracture gives a much flatter curve as the callus gradually stretches and there is no definite end-point where the bone breaks. This fracture has not united. Table 1 lists the angles the trace makes with the horizontal which represent the rigidity of the healing bone and are very similar within each group. Three values for normal bone are given for comparison. The difference between compressed and non-compressed fractures is minimal but both differ vastly from the plastered bones.
At six weeks the X-ray appearances (Fig 7) of the plated bones are little different, although the fracture line is a little less obvious, especially in the bone without compression. The plastered bone shows rather more calcification in the callus.
Mechanically (Fig 8) the curves look much the same as the four-week curves. The figures, however, show that the plated bones are more rigid than they were two weeks earlier and are more like normal bone (Table 2) . Again there is little difference between the compressed and noncompressed groups. The plastered group have the Another two weeks makes little difference to the X-ray appearance of the plated bones (Fig 9) , the fracture line being almost undiscernible. At eight weeks the calcification of the callus in the plastered bone is complete and the picture is that of a united fracture. The mechanical tests confirm that union (Fig 10) has, in fact, occurred, but the figures in Table 3 show that, whereas the plated In an attempt to forecast the result in the treatment of fractures of the femoral neck, the author has, during the past three years, taken biopsies from the centre of the femoral head when inserting his own type of sliding pin. It was found that some fractures with dead biopsies united normally whereas in others with viable biopsies the pins cut out of the femoral heads or the heads subsequently collapsed. In addition to histological examination the specific gravity of 15 biopsy specimens was ascertained; this ranged from 1-10 to 1-66. When the specific gravity was below 1P35 the prognosis was found to be poor.
At present determination of the specific gravity of femoral head biopsies serves little more than as a guide to prognosis. A simple radiological method of assaying the density of femoral heads is now being developed and it is hoped that it will eventually be possible to select the cases and to pin only adequately mineralized hips.
The following paper was also read:
Intra-osseous Venography in Osteoarthritis Mr B Helal A fuller version of the clinical aspects of this paper has been published in the Postgraduate Medical Journal (1965, 41, 172) . The animal experimental work will be published in full at a later date.
